indlvidual curves and stralghten them all we ¢an. We get the muscleg in
the very best conditlon possible. Then we yput the patients in plaster and
hold them 1o the very best possible position, That i3 one methed,

Then we operate, With the back in the very best possible position
we put in an extraz piece of bone to stiffen or stabilize the most deformed
part of the spine, We start where the spine Is fairly normal, where there
s stil] musele, and develop or build it uwp through one or two operations
tor stabilizing the spine. With the large bone graft becoming firm aad
kard and holding the spine in the best possible position, the patlent will
be able some day to stand up without having the spine drop to one side.

This young lady, Instead of having a deformity such as she now has,
whieh is very marked, will at least he up so that her ribs ate out of her
polvig. She will be able to breathe normally, and will develop much more
than she would if she were allowed to go oo as the i3, and her ribs ware
permitted to drop down !nto her pelvis and deform her rheat and displace
her infternal organs.

X-Bay. You ean see the bone graft which has been put in her back,
o long, thin plece of bone which ig inserted along the side of the spine.

Cose 8, This voung lady's operation i3 only two weeks old, Bhe
was treated io the same way as the preceding patlent, helng placed in the
very hest possible position when plaster was put ott her, Then her spipe
wag fixad,

She has the same style of brace the other girl was wearing, which
holds her llmb straight and keeps {t in the best poesible position,

Case 9. This young lady has had the operation done on her shouldar,
whera the humerus has been fixed to the scapula. She also had parslysis
of her forearm. She has no biceps at all. She has had the musecles of her
forearm transferred up two I{nches onte the lower end of the humerns,
go that she has good pawer this way. Iler arm will even stralghten out
after & time. Bhe had a dangling arm hefore,

Her shoulder does not seém so strong tpday, The last time 1 saw
her it seems to me she was doing everything with it. Today she won't
do aaything. Instead of having a dangling, loose arm, {t will be straight
and will have good power,

X-Ray. This is her nhotograph, taken after the operation. It shows
the arm that hung to her side and was worthiless, She will develop a graat
deal of motion in her shoulder. She can do quite a good deal with her
seapula. She cught to do more,

Mrs, La Du: We certainly want to thank you, Dr, Chatterion, for
this very interssting and instructlve presentation of what you are dolng
tor infantile paralysis casges. I am sure we will all feel that we Know
8 great deal more about it after having listened to your discussioon of
the subject.

The next subject in oor symposium this moruing will be by Dr.
Willlamson, also a member of the hospital staff, He is golong to show us
the ‘*Apparatus as Used Pre-ambulatory.”
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APPARATLS AR USED PRE-AMBULATORY
6. A. Willimnson, M.)., 5t. Paul, Minn.

Mre. La Du, Superintendents of State Institutions, Ladies and Gentle-
men: The treatment of poliomyelitis dates back to about 1840, when 2
German phyaieizn by the name of Voo Heipe wrate for us a sclentific
deseription of the disease and recommended certain principles of ireat-
ment. He was the first to recommend the use of braces, the use ot
magsage, the use of heat, and the use of ceTtaln exercises. Since that time
we have been deing more and more along the lines of massage and
musele tralning and exercises and with hraces far the support of these
paralyzed extremities,

The phase of treatment to he considered exlends over a perlod of -
about two years, the first six months belng the most important. After
ihat one may expect to find a gemeral, more gradusl improvement for a
period of about twao years.

The cases we admit to this institutien come in about six weeks
affer the initial $llpess. The first stage of the treatment is a muscle test,
which is an cvaluation of musecle power ln each voluntary muscle in the
body, with special attentlon to the paralyzed extremity, Atter the muscle
rest s made, ane has a definite Tecord of which muscles ate paralyzed and
the relative degres of paralysis. Then you can direct your attention
primarily to the museles needing the most active treatment.

Most of our cases are put to bed and are Kept [o the prone position
for ahout six months. Muscle tests are repeated at intervals so that the
power of varipus muscles can be watched, gradual improvement or lack of
jmprovement determined, and the guestions of further treatment in bed
or gefting tbe patlent np on hiz or her feet decided.

I have » number of cases here that I desire to present to you as
sxamples of the initlal stages of treatment; that is, the treatment in bed
with proper splinting.

Pollomyelitis is a great catastrophe to the nervous system. The
acate inflammatory reaction which takes place in and around the motor
cells of the spinal cord has & very damaging effect on the nerve cells,
and may lead to impalrment, to a greater or lesser degreg, of the motor
function in certaln ceils controlling the action of the muscles. The degen-
eration of the nerve cell which takes place as a resalt of the inflammatory
praocess may be a partial one leading to temporary lass of function or &
total one leading to permanent loss of function.

Ap important requirement in treatment is complete physiologlcal rest
of the patient; that is, reat in bed, with careful attention paid to preven-
tion of fatigue and to the proper nourishment of the body. Fatigus is
a factor very detrimental fo the recovery of power In thelweakcned or
paralyzed muscles.

By evaluation of the musele power, we have determinead which
museles are weakened or paralyzed, and, therefore, which muscles need
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most of our atténtlon from the standpoint of physiotherapy. Proper
splintg are applied to hold the extremitics in a position of physielogical
rest, and physiotherapy ir the form of heut, genrle massages, and muscle
training is a?mrted.

Case I.  This girl has invelvement of all four extremities and trunk;
that 1s, certain muscles of the arms and legs, the gbdominsl muscles
and the back muscles, Her paralysis oceurred in October, 1831, and she
was admilted to this inatifution about the end of November or the first
of December. Het musele test was made, all of her musecle power evaluated,
and we have involvemcnts about as follows—I will name gome of the
principal museles involved and try to Indicate the necessity for aplints
as applied. In the lower extremitias the guadriceps or knee-extending
muscles have hoth been affected. On the right gide thers ig still 3 mere
trace of power, while pn the left side the muscle is ecompletely paralyzed.
In order to keep these muscles in a position of rest or relaxation eo that
conditions would be rigbt for as much recovery of power as possible,
long plaster of Paris splints were applied from the tips of the toss to
high on the thighs, holding the knees flexed 2-2 degrees, The feet were
held at g right angle in arder to hold the muscles helow the knee at reat
also. We are careful to see that the konees are not zllowed te hyperextend
in the splints, as this leads to siretching of the postarior portion of the
capsule and the koee fexor musesles, resulting in a logss, refaxed, trouhle-
gome knee, and imbpedes the recovery of power in the hip flexor muscles.
Small erosshars are fastened to the back of the toot nortlon of the splints
to prevent rolling.

The ahdominal and hack muscles are put at rest by keeping the
patient flat on her bhack on a hard bed or apon a4 frame, This position is
maintalned for abowt six months jn order to allow for the optimum
recovery of strength. If allowed to sit up, the welght of the body would
tause & bending of the trunk forward or to the side, stretehing the back
museles, and the abdominal contenls would press [orward, stretehing
the weakencd or paralyzed abdominzl muscles. A scollosls, or spinal
curvature, is the result of this lack of protection.

The involvement of the upper extremitfes has made the use of
aeroplane splints necessary in order to hoid the arm at & right angle trom
the body, relaxing the deltoid musele on the shoulder. The elbow i held at
a right aoggle in order to hold the elbow flexurs and elbow extanpors in
& neutril position. The forsarm, wrist, and flngers ara also supported in
a position of rest,

A reading tabla attached to the bed has been devised to hold books
in a suwitable position for reading from a prone position 6 that the patient
can cantinue with her school work. It s necessary to have somegne turn
the pages of her books becanse of the extent of her paralysis.

in addition to the application of splints, massage and heat, spacial
exerclges for the weakened musecle are given.

Case II. This patient has infantile paralysiz involving both lower
extremities and her trunk muscles. The date of the onset of her sllness
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wag Qotober 4, 1931, and six weoks later, Novembor 21, 1931, she was
broughf to the hospital for active treatment,

In thiz case we applied the same principles of ireatment as were
ocutlined in Cage I.

At the present time she exhibltg definite improvement in her muscle
power &8 & response to treatment. The quadriceps, or knee extensor muacle,
on the lett slde car now Lold the knee straight as the [imb 15 raised from
the bed. The muscles below the knee show a very excellent return of
power, g0 that the expeected end result following a perlod of actlve train-
ing will be suffleient return of power to enable her to get about without
mechanical support on this extremity. In the right lower extremity it
does mot appear so hopeful as there {s merely a traca of power in the
guadrlceps or knee extensor muscle, and no sign of power helow the
knee. She will undoubtedly require suppart in the form of a brace on
this side. Her back muscles are good, but due to weakness in the abdominal
mugcles she will reqnire the support of a coraet.

The treatment afforded her at present 1s ds follows: (1} She iz kept
prone in bed. (2) The fest are held {n splints, with the feet at a right
angle, with the legs apd the knees flexed just off the straighl position
tabout 1757}, so that her muscles are held iln a position of complete
relaxation. (3} Muscle training, baking, massage, and exerciseg in warm
water round out her schedule.

1t 15 of Interest to note the type of cradle which 18 used to keep the
bedclothes from pressing down on her teet. Three half hoops conneected
by longitudinal bars make & framework over which the bedciothes are
draped. & large pad, a pillow or a smgll wooden box with one side kooeked
out mey be placed at the foot of the bed under the bedclothes Lo keep
the weight of the bedding from pressing down on the feet and to keep
them at right angles. The gencral practitioner caring for these cases
in the home should think of this method of preventing some of the
deformities which too frequently cecur and which are alwarys the evidence
ot lack of proper treatment,

Case III. This is & recent case of anterior pollomyelitis, involving
botk upper extremities and trunk muecles. The lower extremities have
escaped entirely, although they atra the most commaznly involived. Involve-
ment of one leg is most frequent, with involvement of hath legs next, and
both arms in third place.

The fnitial {llness, with the usual symptoms, dates back to Augus{ 24,
1931. The early care wag undertaken at the TIniversity Hospital untll
she was transferred to this hospital {n December, 1831,

Early check-up of her muscle power showed jnsufficient power im
the deltoid museles to abduet the extremities from the bedy against the
force of gravity. In the left upper extremity the hiceps or elbow flexor
muscle was completely paralyzed, as was the triceps or elbow extensar
muscte, and as a result she could neither bend nor straighten her elbow
agslnat gravity. In the right upper extremity she had suffipient power In
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the biceps to bend the elbow against a small amount of resistance and
sufficicnt power in the triceps to straighten the elhow against gravity

As has been explained, the power of the muscles is rated according
to several standards. The normal musecle, of course, is strongest. Next
comes tha “‘good” muscle, which wilt move the limb against gravity and
reslstance; next the “falr’’ muscle, which moves the Umb against gravity;
next the “poor” muscle, which moves the limb when the force of gravity
iz removed; Text the *trace’” of power, which is exhibited by a flicker of
contraction in the muscle; and last the “‘gone” muscle, which is com-
pletely paralyzed. Varlations of these stapdards, such as "good plus.”
“fair minus,” and so on, are seif-explanatory. It ig this eareful rating of
musele pawer which gives us the accurate record of the presence pr ab-
genee of improvement ynder treatment, and determines the type of splint,
and later the type of hrace Which 18 to be appled to the patient.

In this case, In order to proteet the weakened deltoid, biceps, tricepa
and forearm muscles, aeroplane splintz have heen applied holding the
shoulder at a rtight angle from the body, the elbow midway between
flexion and extension, with the wrist and fingers supported. The power
in the biceps and triceps muscles on the right side has lmproved to stch
an extent that the forearm is held on the splint by cling, so she can alip
off the pplint to bend the elbow to turn pages of & book on her study table,
foed herself, and so on. The involvemwent of the back and abdominal
muscles makes it necessary to keep her prone on the bed in order to
prevent strajn of these muscles, which would lead to a diminished chance
for recovery and subseguent deformity.

She 13, uf course, having the wother treatments im the pnol and
physiotherapy rooms as previously cutlined,

Cage IV, This case is one which regnires a great deal of personal
supervigion by the physiotherapists who are trained to evaluate the power
in ihe muscles, to exercise them rproperly, guarding earefully agalnst
fatigue, and to prevent the extremities from assuming positions of deform-
1ty. With over fifty new cases from this last epidemic occurring o August,
September and October of last vear, we can promise to the physjotherapists
muck hard work and painstaking effort if the cases are to receive sufficlont
care,

The muscle tests on thls girl show the Involvement to be confined
to the lower extremities and back muscles, There has heen deflnite im-
provement since her admission in October, and there i no doubt that
she will be able to get abont without support in the near future,

The case iz shown in order to demonstrate how easily a Datient can
be fitted with the proper supports by the physician in the coultry
working with limited facilities. A circular plaster of Parig cast has leen
applied to the lower extremities extending from the toes to the UDper
portion of the thigh, being careful to hold the foot 2t & right angle and
the knee flexed 2-3 degrees, A short croesbar hes been fitted to the under
surface of the heel to prevent the limb from rolling from side to side.
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The cast may be blvalved, or split longitudinally into two halves, so that
it may be removed and reapplied at will following physiotherapy treat-
ments,

It is very necessary to prevent stiffness from developing in the jeints
due to prolonged fixation in splints by being sure that each joint i3
moved actively or passively once each duy. This single motion daily is
enough te prevent the formation of adbesions (n or aronnd the joints.

Case ¥. This is a September, 1981, case and is shown principally
to demonstrate the way paralysis or weakness in the back or abdominal
muscles is protected. We can either keep the patient prone on a bed whick
ig frae from any sazeeing, or she can he put on g Bradiord frame similar
to the one shown. This frame i3 made from ordinary gas-pipe to fit the
patlent, and is covered with ranvas which can be drawn very taut by
means of the lacing on the under surface. The child can be fastencd down
on the frame and easily carrfed from place to place without interfering
with the vourse of treatment.

Case V1. This case [s from Clay County, Minhesnfa, and shows in-
volvement confined to both lower extremities, The splints {n nae are here
demonsirated, and a complete recovery is expected due tg the mild
invelvement and satlsfactory response to treatment,

Case VII. The mild naturce of the invelvement of this ecase from
August, 1931, makes it bossible to demonstrate another method of pro-
tecting the shoulder museles when they are weakened. By tying this
light leather wristlet or strap to the head of the bed her arm i3 held in
abduction and extermally rotated. Cuombersome apparatus iz not ncedead
with such a mild involvement,

Case VIII. My lazt case iz shown tp demonatrate the astage we
reach in the treatment just bhefore the patient is allowed to begin to get
up. Modecls of both lower extremities were taken a short time ago and
long braces were made by 2 method which will be deseribed by the next
speaker. It will be noted that the braces hold her extremities fn the same
position of muscolar relaxation which was assumed in the splints. By
cutting the upper part of the shoe in the manner shewn, wunsightly bulging
around the side bars of the braeces 18 prevented. Crutches will also be used
a8 & means of further support when this girl begins to pet around.

Mrs, La Du: Thank you, Dr. Williamszon.

Now that Dr. Wililamann has showmn uy the apparatus used pre-
ambulatory, Dr. von der Weyer will shaw us the amhbulatory apparatus.
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